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^ og-s o] - aH^H^ t^^o] ^ afl^^- A>-g-^H ^tifl^* ^*Kr 3M 3^ 
a. ^ofl 4^ ^-el-g- e^l^H ^7l-§- S^#^r, 0.1 vflx] 10 ^%°) «M 

^ ^1 is^#4; 10 tfl*l 99 &7>^= 150 i^Til -§- 

[tfll£] 
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^-g- efl^^e ^l^-g- S^iKCu-compatible Resist removing composition} 



51 2^b ^^^l ^^1^*1 °\^°\7]#2\ ^^-» - A l^ ^S-. 
£ 3a vflx] £ 3e^ ^«fl^ ^tb *3-8r 5L*1^ ^ 

-§-tb ^-r- ^l^Hl ^€ ^» ^r*}3l*r A >^1- 
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<8> £ ^eltifl^-g- 3fl^s>7l e^l^H(resist)# ^T^Hr *1l7l 7fl(-MK^ 

-g- ^ a>^iai^- 7l^Hl ^Mh^M tfOr&fe e^li^t ^Tl^l efl^l^ 

<9> -^-§1, 5|l^iE t 7ll7ls>^ ^7l Wfl -id^l y oM«" *r efl^l^H 

<io> dn^^Ai^i-g- oiiSfloi7l^ «K&*I1 sis. tifl^s. 7-1 ^ ^2. ei tifl A V 
-g-sMl sM, ^-71 ^sjafl-id ^^8: ^^l:£r W 71^- ^^(chemical 

vapor deposition method), °fl^-# 1r^ v ^ (atomic layer deposition method), nz\JL & 
7l Sl-tj- ^ v ^°l ^r^sfl (elect rol ess doposition methodH^ #7] £^ 

(electroplating method) ^-g-SlJi #71*4 ^ *>-§-*H 

^51 #^ n]^^ 7l^<?] ^>^1^2|(photo-lithography)7l#^: -g-sfl 3^Rr 2.<#°-5. sfl 

<11> Aj-71 a>^1ai zl- 7l#^r ^^^S-(IC), Jl^^S)S(LSI)^ ^ J1^^5]^(VLSI)^2r 

^ #*lSr ^^1^1 (LCD)^ ^^AH^l(PDP)^3r ^ ^ ^€^1 ^ 

# *H3^>7l 3l*lH ^iErl-Tfl Ol-g-^l^ TflS^ ^VM-Olcf. 

<12> £ i^- ^nfl^ol A}-g-s]^ #*1 ^ ^X^l^ll- 7 flSf3°-3. S^olcl-. 
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<13> S.X\& 44 £o] ( ^tiV^ol £3 ^^a^l^KlDfe ^e^3(7)4 #4 4 ^ 

3£EK7)A>oH ^€ l-^HH^i(6)4 #4 2|&|€44 t^iHSji 
^f#^-(18H <8^€ ^7lt(5)4, SJ-i^CP^ ^Hl 44i#4 

(17)4 i$l3l:5i4(T)4 <H3H ti fl^°l ^4 *HM^(10).£.3. ^44, A o v 4 
#(5)4 4^4^(10) 4°H*r ofl^(9)ol f^sH ojtf. 

<14> ^7} 4^-7l#(10)£r ^ 44^ (array substrate) 4 4^^ 44, ^4^ 

44H3&4i4(T)7> nflH^i^ 4 (matrix type)S 444^, 4^tr 4^4 44B314 
iEKTFT)* ^444 447Hr 44^^(14)4 tiM4flfl/H (22)4 ^44. 

<15> olnfl, ^-71 sM^^(P)£r ^"4 44Btifl*I(14)4 4 °1 B] Hfl-*i (22) 4 ^444 *<34 

4^r ^44, #4 3zM^^(P)^4^r 4#tr 44 £4, ^tr 4^3HK17)4 ^ 
<16> ^>7l s)-^^i^-(l7)4 ^^^-(18)^: ^#-4-^44 indium-tin-oxide : IT0)4 

<i7> 44 ^ 4-4 4*i«4 °^^4 44^43 jl4^1 7l 

ol^V 344. 

<is> 4^4 ^44, #4 44B€4^4» tM^Kt 4 ^ ^4, 4 4% v 

£ 44^4^ ^4 sl^ ^/44if(Cu/Ti) 4^ ^o.s a>-§-^ ^ $14. 

<i9> £ 2 ^r ^43^ ^&4#4-§- 444 71^:4 £4tr 4^44. 
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<20> £Altb £0], ^-^7l^r(10)^Hl ^r^l^CAl), 5L-#(Cr), -§-BlJ±€ 

(Mo), fBKCu) ^ SL^ ^r#3* «*H, 71HH ^(30)4 TflolH 

tifl^KSl 1^ l4)-g- ^#£4. 
<21> Cf^S., #7l TflolH ^^-(30)<>1 *g#€ 71^(10)21 ^^lfe *fl 1 ^<3^<?1 711 

°1H ^^^"(32)^ ^#£4. -8-71 TflolH #f (30)#^ TflolH :g«?i^(32)# 

ofl ^Elw.#(34)4 ^^(36H ^^^cf. 

<22> # 7 1 <2«Em#(34)^ ti]^^ ^^0^. ^*}^, #71 J2.^€-^#(36)£: 

<23> O^A^ #71 ^Blti.^(34) #^-ofl 3tfl^H, #71 

s^^(36)4 ^^(38)4 S-^lSl ^(40)4, ^"71 
ii^(38)4 o^s} ^01^^^(22)01 ^^^cf. 

< 24 > #71 dLi ^ =eflol^^-(38,40)ol 71^(10)^1 ^^1 ii D 4 
(42) ol ^^^4. 

<25> #7l ^.JmH42) #^lfe #71 S^o] ^(40) 4 ^#*Hr ¥^ 3^^(17) 

ol ^#€^. 

<26> ol#6j|A-l OJWV^OJ ^^S^l#^-g- <H3flol7l^rfil fat #^ iL$Hr3l, #71°^ 711 

olHwfl^oiq- cflolB] tifl^ ^f-sl tifl^ 7-17-1^ J^-g- 7>7l^ f sKCu)S °i 

<27> 6>-i-e^ #71^1 f ^tifl^^r tiV£^1^7>Sl ^Hfl^i* ^*Rr ^-f^flS. ^^^-711 
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<28> £ 3a 5L 3e^r *j X *1 *J*1 SE^r ^ y ti^ ^-§" fl« A r 

^Iaiz^ haI^ o^}, ^ 3a vfl^l £ 3e« , 

<29> £ 3a<Hl S*ltr ^r^r &°], *M ^A^-^^r ^ dt^sl 7l^r(60) <i» 1"^, # 

5131 7]# 5E^=r 71^ 4H1 *fl^ ^#«fl^ ^ 71^(30)2] ^ 

^#(62)^- 

<30> cf^-o_s., #7) 71^(60)^1 °<f^ dispositive type photo-resist) 

^ S£ 31 *1^H (negative photo-resist)!- Eis} 6 ] efl*l^H^-(64)^- ^tr4.( 

<3i> ^-71 3l*l^H^(64)£- 7l^r(60)^ ^ gc^ -Sd^aJSl <3 ^1 ^€ *r 

71^(60) *i^l £15}^ ^o] ^.rf ^tiV^ojr}. 
<32> cf^S, £3b°ll 5*1*}- «>2f ^o], ^-71 efl*l^BB]-( 64)^1 ^£ 71^(60)^ -tf 
^.6\] s.^^ ^o) ±% p>^a(66)« #7l 7] #(60) ^€ 

efl*l>iH^(64) tf^M ^^1^ tifl^l^fTl^, 511*1 iH^"(64) ^S-^-Bi 4i*j 7i3 ol 
^ltt^. 

<33> o] ^"71 n>^a(66) ^°ll rflsfl ^1« 1"<H *r^#, Hl^r X ^ -H 

*1 %N ^(D-i: S^l-^ 2n^*j (exposure)^- *]^*r^. 
<34> a o v 7 ] P>ia.(66)5l ^-71 ji oflui^l ^4*1 71 ^ ^^(T)4 

^*l7l^ ^^(S)^-S ^g-SlJE^ ^o) ?§^S\o] ol^. 
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<35> nJ-eH, °>^S ^^(TM: ^7) aL*IN*l ZL 

<36> #71 3l*liH^(64H 31 ^m^l 3M^B*K64)£l £3 

%^ ^1^31- -B-^lSl^ ^(A)4, ^"71 £AH o^fl ZL l^^- 1- 

<37> #71^ £o] Z]}7)^v\(64)2] ^ *§#€ Sfl^^r ^1 4^3 

^*ti #^3^^ ^^S]7l 4i3 sfli^ "#*il#( latent)" 0 ! ^3. 

< 38 > H 3c°11 S.*]^ w>^- ^1, #7l efl^iH^Hl ^fl^fl ^ 

#^-& #71 2fl^°l B sflBi(65)l: ^*H=f. 

<39> ^, ^#^-^^.S. *H ^Hf^ "a^rf^ 

<40> £ 3cH 51*1^; A o v 7l 31*1 sflfi(65)-8r ^3" 4i3i °]-g- 

-g-^-i: ^^^-S^ 71^(60)^1 ^f^l 7>*1 

<4i> o^, £. 3 e ofl £X|*V «>sq- ^-o], jfl^ol 71^(60)^ 3rfl-*|- 

^IxliH 3^(65)* ^Tl^S.^ €*Kr wfl^l Sfe ^^"(68)^ ^tfl» -§ ^ &7fl 
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tLAisl^ iL^tf. ol-eH, £ ^£ ^-71 ^l^liH ^(65)^8: ^ #7l 

^ ^#(62) ^ 7l^ofl #^}^ 31*1 ^(65)2] *i|7W ^7} ^el«fl*i(68) 
5] Jf-ii&o) *fl7R>7l ^tl: <L>#€ ?H4. efl^l^H ^171^1^ ^ * 

4. 

"5 ,417, 877"2l- "5,556,482" ^1 A o>7l 4^^^ 7 ^X\^ 

v}^. a*V #7l -^71^0.3.^ S-^l^-a:^ 1 ?]* v}^^ °\ u rl<L5L ^*)?>\31 Sl^r. 

<44> £ 4^ ^^afl^-g- 5ll7liH ^7H# ifl*H 71^^ $]^S- ^171^1- A> 

*V AV^oflAi ^ ^ $1%°}, 7]&H\ 6>^l^r $ *H7i*fl» ^71 S^liB 

< 45 >;E&th -a-7l^ofl ^tb e^liB sfl€-i- afl7l*Hr ^T^l^r US ^ 4,242,218 

-.ofl ^A^t.} 5£tK o]^ o a V^-S.A> ^ ^o^ S £ff-£)^ l-147fl^ 4^^1°J* ^ 
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<46> olsl^. -fM#<>l ^-f ^^1^7> &-g- ^-f ™^^r , 

^^ol e|7|AE f ^7^ ^ 014. 

<49> ^^*v s-^-g. ^*>7l W ^Bl^^l ^}-g-£ efl^l^H ^71* W t^l 4^- 
^Ti^ 0.1 ^^1 10f^%^ « l-^-<a ^^V, St-H^^l^l #^a> ( EflH&l- 

M^M^ ^^V, *Hfe #^av ^oflA-i ^Hfl^ ^q. o]a o v^ # ^o] *j) #4; 

10 tfl^l 99f^%£) «^^^#e1§ nfl^oflBfls, oll^^^^S. ofl^oflEflH^ oH^^l^-^S. 
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ESi^^llst iWfe #^5- ^€ *>v+ °l A o v ^ 150°1^J 

oflEfls -g-^o] Xl 2^1:4; 0.5 ifl*l 5% ^% ^ l-elHB]o>#, 

^S^l^, *8"ti:3M ^ ^1^>, # * X^Kr Svg« 

*fl^ ^ ^i°ib ^ TfloiB ^-a- 

#7fl<4; ^"71 TflolH Wfl^i ^ XMH 71^-ofl # 7 ) I£Eflx]iH 

1- M M 0.1 vfl^l iof"$%3 XI 1^#4, ^lEfls sj-^-i- io 

ufl^l 99f^%3 Xl 2S^#*K ^^l^fl^ 0.5^*1 5^%^ XI i^*}^r 

e|xlAE ^jTi-g- a}-§-*H XlT^Rr #7fls}-; ^"71 711 °1B * TflolH # 

^■ol ^Aj4g ^^fl ^ i ££f-g- ^*Kr ttW; #7l 7flolH tfl-§-<5> 

^ at-71 xl i *I<£^MH «V£X1^* 3^*Hr #31^; ^7l «V£X1^ w<*n 

4p§-;g,g- AV-g-sf^ ^ JELeflol Aj-7] ^ ^^-4 o^Tjsl C-flojEi tifl A] ^ ^ 

^ ^ v 7l ±^ ^ cflo]E-l «flA]ol *g^£ 7l^ Xl 2 ^ 

^*Hr ^Xl^; #7l XI 2 ^<S# sM^^M: ^*Rr #Xl-& 

<51> %7] ±^ ^ ^511^ Aj-7] cflojEi tiflA}£- A o V 7 ] Tfl ojE BflAj ^ Til °1 H # 

^-sf efl^l^H XlT^-g- ^>-g-*M ^€ ^14. 
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<53> ^-71 ^lEfls iWi-.gr <^11€#^€- oH^^I^-^^- ofl^oil^a, 

oflli^sm Dfl^^Efls, t^^^^l#5l# oflifH^e, €\ 

H3-€<i3l=^°lH ^>M- °1# #^3^ 3* ^^-S. 

<54> ^71 Jf# Bel ^#711 4 *J-#3M1 # ^ ^^tt 3# ^K 1 ^ 

s §> 7 ^q- Di^-£7l» £fe 3-^1-^ *>M-3. ^-#J15. 3:4. #7l 

<55> j$ 7 ] HsW#^ l-s]B^^>>#, o>nl^Hsl^l-$, ^^J'iiiH 

^o>^ *>u|.s. ^<LS. *}3L, #7l ^5\-^}±r ^1#, 

AlHHAf, ? >Efl# ^oflAi §>!4S ^S)^ Sl^ ^-i- ^^-S %7] ^^£7l» 

<56> ^-B)yfl*i-g- efl^l^H ^Tl^l* A>-g-*V i^ofl n^-s av £ ^ >h7>-g- ^ 

#*Rr #7l #3^#°fl *§#^: 7>^1 #*j sflBi^ #31 

^; #71 ^# sflBi ^ofl isefl^liBf xy&^tt* ^ 

«fl>id *Hfi-a- ^#*Rr ^^1^; #71 ^yfl^i afl^ ^#*}ji \+ ^ #71 #.E*ll7m# 
6\] Q^is}^ #71 ISefl^liBt <^-^ Hfl^l ^^A>5l--tl- 0.1 vfl*l 10^*8=%^ 12:# 
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10 99f^%^ 22:^ #4, ^f^^Ml^i 0.5^^1 
5#^%sl *)1 3S^#-g- i^Rr el|7|A B ^.g. S ^^g. A>-g.^o^ ^7]^ #31* 

<57> o]^, £ Hfe^^V 

<58> _ *]j 1 ^Aj^l - 

<59> ^6\] 4^ ^H^H ^l^l-S- 2^*f^ *)1 1S^#<?1 ^M^^^ 

<eo> ell^liE ^flTl-g- ^*Rr *fl 13^#<?1 M^€^V5^#£- ^ 

x i, JIM £fe 1^ Hi^r oj^^ol ^ f-o] o^ei ^ S^HH £^5) 

<61> ^ej-g. ^Al7l^ ^VSL^^ ^y o >xl^7> ^-f ^ZjHfl^ 
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<62> 



<63> 



<64> 



-Ml^r ^l^liSifl -g-SflAl^l^ 7l^o] olonj, oflEflJMl f^H ^-4^o] 

150 - «^£7> igo^ efl^jiiE -g-^^o] lo]^14. JL^j a o V 7) ^ l^ # o] 

W# ^, TEHrHV g£*B 7fl#^ ^I£i?H S^nV ^ « 

180°C °1^LS ^o. oflBfle^ ^ # a>^-^711 5j^ f ^aJo] o^l}^ 

Q^SLS. eflxl^H ^7]^ A>-g- 2,71^ s^til7> ^^*>7fl -fi-*]^ ^ . n^xi, efl 

*1 — ^ ^ *l*ll« ^-«fl El|7lAE *ll7i*)l°] ^171 Xl^^O.^. HV^^ 

^ Slrf. Ht> Hl^o] 1 8 0 1 oltfOj- <W = 7jl -§-^1- A>^7|| £1^, Efl 

^ «H*HM ^ fe7l nfl^ofl a^ Oj^Aj ^oflAi£ ^^1 

- -^1 <4€- efl^l^B ^171-g- 3&^#f^ ^ 0 5 ^ 5% ^ % ^ 

iElBBlo}^, teS ^o>^ ; a>nl^ B 5Mts ^^^^^ff, t^^^o}^ 
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<>1 ^3^r -frS^H, ^H] W^^IM- ^^Itet ^-§-*fl ^3 

^3^#5L #o> S ^ofl ^71^, #51^ IH^Itet^ 

<66> O^}, Ajtg-g. 3§-f% ^ofl Of^ ^^^5] ^ ^-.tijoll oJ-S. ^7]AE ^7^ 

till- U|E}^ ^o]^, #7] ^ 1^^^ a o V 7 ] o^^Hfl^] j^-g- 
<68> ^ ^-g. ^Efls^l -g-^fl ^^o]4. 

<69> -S. Ajig^ <^><*| A^o. ^-7>^1S. ^ll^H *fl l*l^£r ^H^l Cfltb ^ 

7^>7l -fr^ ^o)l §>«-ni-^ s -§-^1^ 100-200 A ^£-1- ^ 2000A^£ 

3 <^U, J^l^Bt tit!- ^ litf^W *(| 2^1^^; 

£ ^ofl 4f *H7M1<^ ^71^^ ^7Hf7l ^J^a] ^-s] <?H 3ft 

^ e^liBt £i*>Jl ^aiaiz]-^- i&Jf j=eH ^1^171-^1- n+ a-Si:H °A 

A ]^o. A>-g-*>c|-. Sfli4^, Aj-71 efl^l^B^ ^^-^^1 ^-cfl5]-£M, £L 

eM ofl %1 7}if ^>fl 31*1^7} <Q<L^*] x\)7)z\)sL 7)}7\f>}7}7} ^x}<&7] 
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<70> oj-Eflo] S 1^ ^ ^6(| cnfs sfl^^ H ^T^s] S^till- ufEfufl ^o]4 



<71> [S 1] 
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<73> olnfl, a o V 7 ] a ^ ^s^^o)!^ o ~10^ ^^=r c£o]^ ^ S 

^a>H jL2f» ajtfl^ ^^*>7l ^*1H^ = E|#«J^ ^Efloj «Al^^ 7l . A ^ 

<75> £ ^ ^ ^ ^ AH1 j ^ ^ AH1 ^ ^^7^ t7} 

& ?ASL3. ^IRH ^fW) M-Eftfo.n}, ZL ^ ^ AH1 2 ^ Q „ m q c] 

2^9] ^Ej^ ^7^ ^ ^oj -ofl 2)^ 

^Ml 1, 5 «*JH^ 71^ ^l^l^H} H^S^ «-Al Ho V^l^ # c^O.;- 

"MU^H^ ^7^ #<H^4. 

<77> ^. 7 ] » Al^]^- t . D)| £1^^ AV i7 |. a>0- ( S AV^^o] ^ 



<76> 
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<78> 0 )-s}±=- ^ 2^^^1 cfltl- ^AS-Ai, #71 2^^o1]a^ z^7l gr^^H 

<79> S. 2^ <^&| nV^ofl ^7l^# ^7>^7l ^ ^ ^ 2^ £3).* u]-E^ ^jo]!}. 

<80> olnfl , A]1g 21- Aj^o. ^.o. S £o_ S ^^Vt)-. 

<8i> *j| i Al^-g, ofl^a.^ ( n +a-Si:H / a-Si:H)^r dfl^Jp. n + a -Si :H $H #0}^ 

^ 7 I^H *1l7l*Rr 7jo S 5>JL ; olnfl a]^ 3.71 ±r lcm>4ciiL°S. tb4. 
<82> 2 Aj^-g- -B-Sl7l^ $H 3^ ^Z>\JL OH- ^AlAl^ ^ * ^AlAlz]- 7 >>i 

1- °J IS lc#Al3?l ^ 3l-# $H £i^V ^XliEf *fl7^Rr 

jl, olnfl a^o] 37 ]^ lcm>4cii]^-S ^cf. 
<83> ^ 3 aI^^. Aj- 7 ) o.^ iSefl^l>iB(DTFR-3650B : *)H^)^§- £3. 

*V ^ 150°C^H 25^- ?i efl7]A Bf ^| 7 ^}^ ^ o.^ t\jL, ojufl X\#cq 

3.7)±: 2cm - 4cm *}<>}2] &°.S. 4. 

1- 70 °CS. ^ ^1 1, 2, 3 Al3£-g. Aj- 7l ^t^H £ ^ > ^ lt 2 

£ ^A|-^7l-^n)^ A>^1(SEM)^-S, Aj- 7 ] 3 ^ o_ ^-^S. efl^l^HSl ^ 

<8 5> [K 2] 
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<87> OH, 0 ~10^ 5ll^l±B7} ^T^TT ^§£» q-^^fl ^o^, 

^71 0£r e|7]AE 7 } ^ 3*1 ^ uJ-eHIjI, ^-71 10£ €:^1 # 

<88> - 2 - 

<89> £ 5a £ 5dl: £ ^*fl 4# ^^S^l^l-g- ^iSM^ 

<90> £ 5a xfl^l £ 5dTr ^3 2 *HsW ^ 3 3Al ^l -8- <Hefl°l7l#3 

<9i> £ 5a°fl SAlt!: w>sf ^oj, q.x$Qr ^-5^71^(100)^1 ^sl(Cu)* <§^H ^5] 
^HH^lSAl)^ ^^*>ZL ^-71 ^ tttt 2fl^*H, 7fl°lH. ^^-(130)4 TlHB 
tifl^KJE 1^1 H)-i: ^^*Vnf. ^1^1^ ##o_u|., 71^(100)^1 #7l 
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(Cu)l- ^*}7] #o\] Sfr 7 ) 71^(100)^1 ^>5l^ ^X}*}7] # «H 

^(barrier layer)^- 3 3- *r 

<92> ^s^l- A}-g-*H ^-elwfl^ol #7l TllolH ^^-(130)4 o]s>\- ^i^jo^ <g 

^£ ^"71 711 °1H wfl^iCE 1^1 u)£ ^*Kr 51 3a Ml*l £L 3e<HH 7l#*V a> 

4^-^ (photolithography)^- ol-g-W. 

<93> Z± t ^ifr t£ 3a ^ £ 3e<^l^i 7l£$ ^O], ^74 ^-71 7l^;(100)^Hl ^ 

3 ^#^r f^tt i£ efl7l^H(DlHAl)l. A>-g-*V a}tJ ai^^ %.^d\ # 7 ]<q 
7fl°lH ^ ^ TflolB. wll^^r *§#*>*1 €4. ZZfUfl o}7H #7l ^B] sfl^ 

\+ ^ ^"71 7l^Hl ^"71 X£ efl^liB^ #7l ^1 l ^aIsIHIa-1 7l^*V 

^slwfl^i-§- 31*1^3= 7fl7l^» A>-g-^H ^Tltb^f. 

<94> cf^S, ^"71 71MB #^K130H *g#^ 71^(100)^ #^1 ^^(SiNX) 

4 #3J- ^e]^(Si02)# sf-tb ^71 ^<a#^ nl- ^ ^>M-1- ^1 l ^ 

o^o] ^olB ^^^"(132)^- ^^W. 
<95> Aj-71 TllolH ^(130)#^ TllolB ^<?!^-(132)Aj-oil o]-^^c 

5 «n El a.#( 134)4 shh^( 136) °- 

<96> a o v 7] <5flEl«.^(i34)^ «1^ ^*}ul, #71 J^^i«#(136) 

<97> £ 5b^l 5LAl*V u>fif ^-ol ; -^#:g-g- ^^>JL Bfl^H , #71 SL°\ ^ 

^(136)4 ^#*1 4i^^i^-(138)4 o]<4^ oj^sl ^5fl<y^^-(140)4, #7l ± 

^^^-(138)4 ell oIe-1 till Aj( 122)^- ^7H ; #71 ±i ^ ^eflo] 
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(138, 140)^ zl]o]B\ tifl^(122)^ <#7] TflojE wflAj(£ i°\ 14HM- ?1MB ^(130)4 
n}|}7MS ^-5l» ^}-§-*H *r Sl^. °H ^71 i>i ^ ^^"(138, 

140)^1- cflojEi tifl^i(122)^: «§^«Hr3] A>-g-<£ £.m. efl^B °^1 #7} ^ 1 

<98> thg-°-3., £ 5c«11 S^ltlr wf^- £°1, ^ H.3l9j#^-(138,140)°1 

71^(100)^1 ^ofl ^sl- ^5l€-(SiNX)4 ^€-(Si02)* S^t> -¥-71 ^9il-^2f 
^-fofl 451-a^ Bfl^> 0 l#5-^-^!(BCB)4 o>3.^ ^l^xl (aery 1)1- ¥ -rM^ 

911-^ ZLf- ^ ^>M-» iLss|(142)^ ^*li=f. 

<99> ^1-71 JiJL^Q42)# sfl^H, ^"71 = 3l9j*I^-(140)# ^-^1- 

(146)* ^^r. 

<ioo> cf^-o.^, £ 5cH £^ltb ^f^f Ik*], ^"71 JE.efl9j ^(140)4 ^#*Hr 

^ s}-^^^(117)* 

<ioi> ^^*V ^XARlxl-g- ^eflol7l^* ^1^ ^ $inl-. 

<102> ^^H, A o V 7l 31*1 ^SRr ^ ^^.i ^ S-^l, 7-1 T^j- 

* TllolHWll^* ^ElHfl^^ A}-g-7ll ^M, °lr *Hlsll€ 7 )<t°l A}^ 

^ 7l#* °l-g-*H ^€^T. 

<103> - Tfl 3 ^*H1 - 

<i04> £ 6a vH^l £ 6d^r €■ *ll 3 ^1 3H1 ^ *}^z]}±t}°) 
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<ios> ^^^.(Al)om ^i3l^-^(Al-Si-Cu)a.t|- ^ 7>^rf. 

<106> ^a>^ iXfLH^ ^l^-SlS A>o]S- ^}7]2ji£ ^^7] 7} 

<107> oj^oflA-]^, WV£^^7>^ ^tiflAi ^wj-^ofl £<3-§- % V ^H 

<108> -^a}, ^«-#^#o] ^u]^ til-^^ 71^(251) ^^-(253)^- 

ZL, n #^1 #^^r#(barrier layer) (255)^- n^l c>H , ^ 7 1 
#^(255)^8: TiNiLS. 3:4(5. 6a, £ 6b). 

<109> cf-g-ilS., ^-^wfl^i n}A 3f oj-g-*)- aiz|^^ _ojl A o > 7 i ^1-^^.^(255)^- ^4*} 

\+ 6c), #71 #^^#(255)a^<Hl ^5^(257)^- ^^}5L °] ^ 

<no> o^H, #71 £ 6<H £Al*V tllS #7l #^^-^(255)^oHl #7l ^^^^(257) 

£ ^*Hr -£ 3a vfl*l £ 3e<HH 7l#*V a};*1aiz}- oj^Tfl ^cf. 

<lil> olofl :&£H ##^, ^7-1 a o v 7] ^-^^.^(255)^1 cp.^ # A}-g-SH ^ ^ 

#(nl£Ai)^- ^#§].j7 n. *1#*V iSefl^l^S^ ^W4. cf^S. #7l 
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<ii3> JE 7 ^ 51 8£- ^s]yfl^-g- efl^liH *)l7i» ^ofl <4€- A>-§- 

=]<H $1^ ^ ° a v ^ 5U^. 
<114> olAj-o) 7l#*]- a o >71^ ^ tijjxl^^ o]^l- §7] 

aflAl^o] £ ^.g. ^o. oj-qcf. MJ- 

^°J=*»n ^ Sa^, °1« ^tb ^^ofl ^Sj-tf. 
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! 
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1] 

Q£ta ^ 0.1 ifl*l 10^%^ is^#-4; 

= 10 tfl*l 99f^%£] ^ 2S^#3f; 

2] 
3] 

^"71 ^Efls ^l^oflEflS, ^1^^]#E]# ^l^^EflS, 

-^-^oIlEfls, ^oflTg^-^m Dl ]^oflEflH ) clo]]^^l # ^s. oH^o^e, c) 
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4] 

5] 

[^^J- 6] 
7] 

^"71 le]o}f^|H s.^e^o>^ ; tes^o}^, o^l^eejcl-^., 7fe4/^ 2 E 
f>ofl^ ^S\^r #71 %K>5M1tt ^0#, ajl^V, 

= *>uj. S ^Bfl5]i=. s]i=. °- 4^-5. ^>J1, ^7) ^^-S7ll- 
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£tt Sj-^-t-^: "l^S!5c|^t, *fl^:£^f## ^ 

XH ^-i: ^8 ^5]«ll^t W efl^iH *fl7i-g- S#-§;. 



8] 

#7l 7l##Xl ISe^liEt -f-*H t^S *fl^S. 

#71 711 °1B till^l ^ 711 °1B. ^ 7l^#Xl #^Kr #7l ^Eel^l^Ht 

M ^#3^1- 0.1 ifl*l I0^%s] Xl lS^-i-^h #el# ^ltlls. s^l- io tfl 

*1 99^%^ Xl 2S##-X, Jf^lM^lSAl 0.5^*1 5f^%^l X| 3S#l-# if^Tr 

ell^l^H Xl7l-g- S#-§-8: AV-g-*}^ xi Tl^Hr ^Xl^; 

#71 TflolB Wfl^d ^ XHB ^<>1 71^1 ^Xl XI 1 ^#*> 

tt ^7^1^; 

#71 XMH £^-4 dl-g-^Rr #71 XI 1 ^^HH <£5LXlf^i- ^#^Kr ^l^; 
#71 *KE^ #^1 ^##^1- ^ 3=31^ ^^af #71 

±i <g^^ c-flolEi Hfl^-i- ^ ^ S}^ ^Xl^; 

#71 ^ ^ ^ell^l XH^ yfl^o] <g#^ 71^ ^^ofl xl 2 *g#*} 

^ ^Xl^; 

#7l XI 2 #^fXl s^i^* ^#*Rr #31 
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91 

4 ^Utt e^liH ^lTi-g- S^#^r a}-8-*H ^S)^ ^ ^is. 

*A ^ 5*1 ^1-8- <H 31 °1 71 * *fl . 

10] 

31 8*M $X°]*\, 

^ 3 a] -8- <H 31 ©I 71 ^ S«o v ^ . 
11] 

^■71 #Hl# 41 Efls 3^#£r 41^^1#5l# 41^6)1^5, ofl^^l^-Bl^. ofl^oflElle, 

4l^^l#el# ^41^11 = , t^ofl^^E)^ nflifHEflE, tHU^e^ 4HH31-S, v] 
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12] 
13] 
14] 

15] 

^1 14%H1 
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#7} HeM^lfe feH&K^, oH^HeK^, ^^^B 

^o}^ ^ofl^ ^jg. -Jd^S)^ ^-1: ^^SLSL ?>}JL, #7] ^*\#, tffl^ih 

^5]^ S]^ ^31- ^fjL, #7) ^^-£711- 

>Jd^£)fe ^ ^ °-« ^ £ *1 ^1 -g- ^ efl ol 71 ^ *jl 

16] 

^-71 ti>£^l 7}^6\) Als^o. ^<Br}^ ^-7^1^-; 

<£zl M #$^>5l-^-# 0.1 tfl^l 10f^%£] ^1 1^#34, ^jEfls S)- 

10 99f^%£} *)1 2S^#4, ^-^^M^l^i 0.5tfl^l 5^W} *fl 3S^## 
S^rRr efl^l^B ^-g- *}&f>}^ *j)7^Kr ^-Tjl 

17] 
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18] 

oflEflS ^#^r ^l^<HlEflS, ofl^EflS , 

ofl^^-I- ^flH^l^, «HiH£||.= , ^Hi!^£l# °HlH13ls, t} 
19] 

20] 
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#7l ^ wj-^Hl^ ^ Si-g- ^^-S ^ri- 

fe aV5L*fl±.*}-8- ^e]tifl^ ^lS«o v ^. 



21] 

16%H1 $1^1, 
22] 

*11 21%H1 $1°]*], 

Aj. 7 i H ^o>^7fl^ -MB 5^}^ o>d1-h^oV#, 
^6\)a] 33 * S-^o_S *VaL, ^71 ^sMl^r 

AlBJLAV, 7 ]-Efl# ^ofl^ §>q-s s)±± 3* ^ ^-71 ^ £ 7l!- 
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41-37 



1020020087408 



#^ <Q.x\- 2003/6/5 



[S. 3d] 
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[5. 4] 
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